SUMMARY The multifactorial control of serum uric acid levels is discussed from an epidemiological point of view and the principles at issue related to the epidemiology of osteoarthrosis. It is shown that in osteoarthrosis the clinical characteristics vary from one joint group to another. Association of x-ray changes with pain varies between joints and between sexes for the various joints. The disease tends to be commoner in females but not in all age groups. There is an association between obesity and osteoarthrosis in the hands and knees but not the hips or ankles. These differences raise questions about the homogeneity of generalised osteoarthrosis. Such questions might be answered by epidemiological studies which consider individual joint groups and are carefully directed towards specific hypotheses, the development of which could be facilitated by the use of iconic models. 
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To be invited to give the Heberden Oration is an honour I deeply appreciate. It is usual for those delivering such an address to open with an allusion to the work of the great man of the past whose name is being remembered. With your permission, Sir, I
would like instead to refer first to James Lind, and then presently return to William Heberden senior, for Lind was in his own terms an epidemiologist as well as a sailor and a physician. He described' scurvy as 'an epidemic induced by external causes', and true epidemiologist that he was looked upon populations, not individuals, as the units at risk. Three such populations he enumerated as being at risk of scurvy were seamen on long voyages, troops under seige, and inmates of prisons. My justification for mentioning Lind here, not too far fetched I hope, is that scurvy causes acute arthritis and that he did not fail to refer to stiff and contracted knees as one of the signs of the disease. Lind Thus although serum uric acid is an important risk covariable for gout there are a range of other factors, many of them now clearly understood, which may play a role in the precipitation of an attack in a patient with a relatively low SUA as well as prevent an attack in a patient whose SUA is high. For instance we found an interesting and statistically significant relationship between serum uric acid and haemoglobin in both sexes"2 15 (Table 1) . 15 When we first reported this at the 3rd International Symposium on Population studies of the Rheumatic Diseases in New York Jacox16 predicted that the elevated incidence of polycythaemia among the high Andean peoples would be accompanied by hyperuricaemia. We were subsequently able to confirm this to be the case17 ( Table 2 ).
The complexity of the risk covariables for serum uric acid and gout are thus such that it is not surprising that this year Gardneret al 18 
Pain associations
There is no way of knowing from these data alone why the joints are painful. Osteoarthrosis is the commonest form of joint disease, and, like the nonspecific pain we have just described, has a remarkable predilection for women, but it is just possible that some forms of pathology of the joints other than those of which we are aware may be painful. However, the New Haven data relating to the hand showed very clearly that in general a woman with pain in her joints is more likely to have radiological signs of osteoarthrosis than a man (Table 325 ). It can be seen from this Table how the association between symptoms in the hands in the 2 sexes differs as these relate to osteoarthrosic lesions.
We show in Figs. 5 and 6 that pain was less common in the hands of men than women and in Table 3 that in men there is no evidence of any relationship between stiffness or pain and the presence of osteoarthrosic joints, but that there is a weak but significant relationship with joint swelling. In other words in men the symptoms and signs of osteoarthrosis in the hands are largely independent of each other. In contrast, in women all 3 symptoms are strongly associated with signs of osteoarthrosis. Thus in the hands pain and discomfort are more frequent in women; this discomfort is more frequently associated Fig. 8 Prevalence ofpain, osteophytes, and a combination of the 2 in a probability sample of the United States by age and sex in the knees.
in New Haven but not in HANES, where information was recorded by rows of joints. Fig. 7 represents the joints in a hand. The average order in which they become affected by osteoarthrosis is designated by a number. The joints more frequently affected in young males than young females are shaded, and it will be noted that, although they are not necessarily those which are most prematurely affected joints, they are joints on the margins of the hands and presumably therefore those most prone to trauma. The following therefore seems to summarise the state of affairs. If these. 3 joints are discounted, the excess prevalence of osteoarthrosis in the hand of the young male, which had been noted by Kellgren Fig. 8 and 9 than that shown in Figs. 5 and 6, but the data base is different. Asymptomatic and symptomatic disease are judged on a radiological basis. In the knee after the age of 55 the prevalence of all signs and symptoms in the male is lower.
As was the case with our analysis of the hand and our knowledge of the activities of the knees, our data are again consistent with Kellgren's view that the excess of pain and symptomatic disease in the knees of the males in the younger age groups is probably of traumatic origin.
I should like to say a word more about the hip. Difficulties in interpreting the data in Fig. 9 are aggravated by the fact that, in order to avoid irradiating fertile gonads, no x-rays were taken of women aged under 50 years. Therefore much of the information relates to men. Nevertheless the pattern gives evidence of being more complex than that of the other joints.
The differences between the frequency of both pain and osteoarthrosis in the hip and knee increases with age, but although the frequency of pain in the 2 joint groups differs little, the prevalence of radiological disease in the hips is about 1/10th of that in the knee.
A far smaller proportion of OA diagnosed by x-ray in the hip gives rise to pain than in the hand or knee (see portions shaded black) and there is an excess of this among men in the oldest age group. This male excess is not evident in the joints in the other body areas we have examined. Nevertheless-and this is important-like the hands and the knee, when the presence of x-ray changes is ignored (black-andwhite bands), women suffer pain in the hip joint more a , e c L- This strong association between body bulk and OA in the knees and its absence in the hips in the HANES data are shown in Table 4 . Thus we are faced with a very complex picture.
It is a matter for speculation why the ankle, which bears as much human weight as the hip and knee, remains almost free of osteoarthrosis, and such osteoarthrosis as there is there shows little relationship to body weight. It is certainly, therefore, an oversimplification to make the unqualified statement The details shown in Fig. 11 are based on correlates of osteoarthrosis in the New Haven survey which are shown in Table 6 , which in many instances confirms work of other authors.6 32 The well established fact that women are more liable to develop Heberden's nodes more frequently than men makes it remarkable that, in the numerous laboratory studies of cartilage which have been undertaken, so little attention has been paid to the sex of the subject from which the cartilage was taken. It should not be overlooked therefore that a study by Kempson3" claims that female cartilage is more susceptible than male cartilage to fatigue.
Time has prevented me from discussing rheumatoid arthritis, but it is fair to say that epidemiological studies in this field, again with the exception of those of Kellgren 
